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WHAT IS CLAIMED IS: 

1. A light-emitting semiconductor device which 
comprises an n-layer of n-type gallium nitr/de compound 
semiconductor (Al^a^N; inclusive of x=(/)\and an i 
layer of insulating gallium nitride coraobund 
semiconductor (Al^a^N; Inclusive of/ x=0 ) doped with 
p-type impurities, wherein at least /one of said n- 
layer and said i-layer is of doubLe-layer structure, the 
respective layers of said double/la^er structure having 
different concentrations. 



□ 

i hJ 

ill 

■' as. 
i s 

?§! 



2. A light-emitting semiconductor device as 

claimed in Claim 1, wherel^said n-layer Is of double 

/// 

layer structure including /an n-layer of low carrier 
concentration and an/py-la/yer of high carrier 
concentration, the/ farmer/ being adjacent to said i- 



layer. 



/ 
/"' 

// / 

3. A/ l/ight-emitlting 



[conductor device as 



claimed in cdjUm'l. wherein said i-layer is of double- 
layer sXTudlLvl including an i L -layer of low impurity 
concentration/containing p-type impurities in 
comparator/ low concentration and an i H -layer of high 
impurity' concentration containing p-type impurities in 
comparatively high concentration, the former being 
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adjacent to said n-layer. 
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4. A light-emitting semiconductor deyce as 
claimed in Claim 1, wherein said n-layer i^of double 
layer structure including an n-layer^df loyf carrier 
concentration and an n + -leyer of/high ca/rier 
concentration, the former be/hg adjace/t to said i- 
layer, and said 1-layer \4> of doubl/- layer structure 
including an i L -layer of low intour/ty concentration 
containing p-type impurities \j\ comparatively low 
concentration and a^ i H -Uyer/^f high impurity 
concentration containing p-yrpe impurities in 
comparatively Mgh concentration, the former being 
adjacent to s/ld n/layer y 



i, Li 

!ii 



5./ A 1 ight-em/tying semiconductor device as 
claimed i/n Claji 1, /whe/rein the thickness^of said n 
layer is/ 2. 5 / 12 iim. 



6. / A 1 l/ht-em/itting seflttconductor device as 
claimed ii/Clairf 1, w*here>A the carrier concentration 



of safid i/- layer is 1 x 10 



14 



1 x 10 



19 



/cm' 



7. A light-emitting semiconductor device as 
claimed in Claim 2, wherein the thickness of said n- 
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layer of low carrier concentration is 0.5 - 2 jim and the 
thickness of said n + -layer of high carrier 
concentration is 2 - 10 ^Um. 

8. A light-emitting semiconductor device as 
claimed in Claim 2, wherein the carrier concentration 
of said n-layer of low carrier concentration is 1 x 10 14 
- 1 x 10 17 /cm 3 and the carrier concentration of said 
n*-layer of high carrier concentration is 1 x 10 17 - 1 
x 10 19 /cm 3 . 

9. A light-emitting semiconductor device as 
claimed in Claim 1, wherein the thickness of said 1- 
layer Is 0. 03 - 1.3 jjLm. 

10. A light-emitting semiconductor device as 
claimed in Claim 1, wherein the impurity concentration 
of said i-layer is 1 x 10 16 - 5 x 10 20 /cm 3 . 

11. A light-emitting semiconductor device as 
claimed In Claim 3. wherein the thickness of said 1 L - 
layer of low impurity concentration is 0.01 - 1 yira and 
the thickness of said l H -layer of high Impurity 
concentration Is 0.02 - 0.3 Jim. 
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12. A light-emitting semiconductor device as 
claimed in Claim 3, wherein thi impurity 
concentration of said i L -laye/ of low impurity 
concentration is 1 x 10 16 -Ax 10 19 /cm 3 and the 

impurity concentration of siid i H -layer of high 

/ 19 
impurity concentration is / 1 x 10 



5 x 10 20 /cm 3 . 



13. A 1 ight-erai/t>ng semiconductor device as 
claimed in Claim 2, whe/ein/said n*-layer of high 
carrier concentrat ior//s doped with silicon. 

14. A 1 itfM-»<fti tt ing semiconductor device as 
claimed in Clai/ 4yjwh4rein said n + -layer of high 
carrier concentred i/bn /is doped with silicon. 



TU 
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15/ /A light-emitting semiconductor device as 
Claimed \fo Glaira/3, therein both said IjXlayer of low 
impurity concentration and said i H -lft7er of high 
impuri/y /concej/trati >n are doped w^th zinc, the amount 
of doped/zlnc/in sail} l H -layep/of high impurity 
concent/rat lorf being hrsfcej^han that in said l L -layer 
of l/ow/ impur/ity concentration. 



16/ A light-emitting semiconductor device as 
claimed inf Claim 4, wherein both said i L -layer of low 
impurity Concentration and said i H -layer of high 
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impurity concentration are doped with zi/£c. the amount 
of doped zinc in said i H -layer of high impurity 
concentration being higher than that/in said i L -layer 
of low impurity concentration. 



17. A method for prod/cing a light-emitting 
semiconductor device comprising an n-layer of n-type 
gallium nitride compound sem/conductor (Al v Ga,_ N ; 
inclusive of x = 0 ) and an iAlayer of insulating gallium 
nitride compound semiconductor (Al^a^N; inclusive of 
x = 0 ) doped with p- type /impur i t i es from organometal 
compound by vapor phase 7 epitaxy, comprising the steps 
of: 

feeding d Vsi 1 fcon-containing gas and other raw 
material gasey toge/ther at a controlled mixing ratio to 
a substrate/ £nd / 

growing sai4^n-layer having a controlled 
conductlv/! 

/ 

/ method as b^a jjned 1 n_ _£la-tTn^l 7 , 

compris'in^: ./ 

iwing an n + -layer of high carrier concentration, 
which lit an/ n-type gallium nitride compound 
semiconductor (Al^a^N; inclusive of x=0 ) having a 
comparatively high conductivity, on said substrate 
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having a buffer layer of aluininuXnitride formed 
thereon, by feeding said Xsi^fcon-containing gas and 
said other raw mater ia/ga&e^ together at a controlled 
mixing ratio; and 

growing an n-/ay4/ c/f low carrier concentration, 

1 1 yum nitride compound 



which is an n-type 
semiconductor 
comparat i vely 



semiconductor fA//Ga 1 _Jh: inclusive of x^O^j having a 



conductivity, on sa-fd n + -layer, by 
feeding said/r^w material gases^xcludi ng said silicon 
containing ze/s. 
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^19. A method for producing a gallium mtride group compound semiconductor by 
using an organometallic compound vapor phase epitaxy, comprising the steps of: 

setting a mixing ratio of a silicon-containing gas and other raw material gases during said 
vapor phase epitaxy at a desired value in a range which increases substantially in proportion to a 
conductivity (1 /resistivity) of said gallium pitride group compound semiconductor so as to 
control conductivity (1 /resistivity) of saicy gallium nitride group compound semiconductor at a 
desired value; and 

forming said gallium nitride g/oup compound semiconductor by feeding said silicon- 
containing gas and other raw material gases at a mixing ratio set above. 

^20. A method for producing a gallium nitride group compound semiconductor by 
using an organometallic compound vapor phase epitaxy, comprising the steps of: 

setting a mixing rati<yof a silicon-containing gas and other raw material gases during said 
vapor phase epitaxy at a desired value in a range which increases substantially in proportion to 
an electron concentration/of said gallium nitride group compound semiconductor so as to control 
a carrier concentration pf said gallium nitride group compound semiconductor at a desired value; 
and 

forming said^ gallium nitride group compound semiconductor by feeding said silicon- 
containing gas and other raw material gases at a mixing ratio set above. 



21 . A method for producing a gallium nitride group compound semiconductor 
according to claim 19, wherein said gallium nitride group compound semiconductor is 
Al x Gai_ x N(0<x<l). 
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22. A method for producing a gallium nitride group compound semiconductor 
according to claim 20, wherein said gallium nitride group compound semiconductor is 
Al x Gai_ x N (0<x<l). 

23. A method for producing a gallium nitride group compound semiconductor 
according to claim 19, wherein said gallium nitride group compound semiconductor is GaN. 

24. A method for producing a gallium nitride group compound semiconductor 
according to claim 20, wherein said gallium nitride group compound semiconductor is GaN. 

25. A method for producing a gallium nitride group compound semiconductor 
according to claim 19, wherein said conductivity (1 /resistivity) is not less than^.3/Qcm. 

A method for producing a gallium nitride group compound semiconductor 
claim 21, wherein said conductivity (1 /resistivity) is not less than 3.3/Qcm. 

27. A method for producing a gallium nitride group compound semiconductor 
according to claim 23, wherein said conductivity (1 /resistivity) is not less than 3.3/Qcm. 

28. A method for producing a gallium nitride group compound semiconductor 
according to claim 20, wherein said electron concentration is not less than 6 x 10 16 /cm 3 . 



26. 

according to 
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29. A method for producing a gallium nitride group compound semiconductor 
according to claim 22, wherein said electron concentration is not less than 6 x 10 16 /cm 3 . 

30. A method for producing a gallium nitride group compound semiconductor 
according to claim 24, wherein said electron concentration is not less than 6 x 10 16 /cm 3 . 

31. A method for producing a gallium nitride group compound semiconductor 
according to claim 19, wherein said conductivity (1 /resistivity) is ranging from 3.3/Qcm to 
1.3xl0 2 /Qcm. 

32. A method for producing a gallium nitride group compound semiconductor 
according to claim 21, wherein said conductivity (1 /resistivity) is ranging from 3.3/Qcm to 
1.3xl0 2 /Qcm. 

33. A method for producing a gallium nitride group compound semiconductor 
according to claim 23, wherein said conductivity (1 /resistivity) is ranging from 3.3/Qcm to 
1.3 x 10 2 /Qcm. 

34. A method for producing a gallium nitride group compound semiconductor 
according to claim 20, wherein said electron concentration is ranging from 6x10 /cm to 
3x 10 ,8 /cm 3 . 
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35. A method for producing a gallium nitride group compound semiconductor 
according to claim 22, wherein said electron concentration is ranging from 6 x 10 l6 /cm 3 to 
3x 10 18 /cm 3 . 

36. A method for producing a gallium nitride group compound semiconductor 
according to claim 24, wherein said electron concentration is ranging from 6 x 10 16 /cm 3 to 
3 x 10 18 /cm 3 

37. A method for producing a gallium nitride group compound semiconductor 
according to claim 1 9, wherein said gallium nitride group compound semiconductor is formed on 
or above a buffer layer which is formed on a sapphire substrate. 

38. A method for producing a gallium nitride group compound semiconductor 
according to claim 20, wherein said gallium nitride group compound semiconductor is formed on 
or above a buffer layer which is formed on a sapphire substrate. 

39. A method for producing a gallium nitride group compound semiconductor 
according to claim 21, wherein said gallium nitride group compound semiconductor is formed on 
or above a buffer layer which is formed on a sapphire substrate. 

40. A method for producing a gallium nitride group compound semiconductor 
according to claim 22, wherein said gallium nitride group compound semiconductor is formed on 
or above a buffer layer which is formed on a sapphire substrate. 
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41 . A method for producing a gallium nitride group compound semiconductor 
according to claim 25, wherein said gallium nitride group compound semiconductor is formed on 
or above a buffer layer which is formed on a sapphire substrate. 

42. A method for producing a gallium nitride group compound semiconductor 
according to claim 28, wherein said gallium nitride group compound semiconductor is formed on 
or above a buffer layer which is formed on a sapphire substrate. 

43. A method for producing a gallium nitride group compound semiconductor 
according to claim 3 1 , wherein said gallium nitride group compound semiconductor is formed on 
or above a buffer layer which is formed on a sapphire substrate. 

44. A method for producing a gallium nitride group compound semiconductor 
according to claim 34, wherein said gallium nitride group compound semiconductor is formed on 
or above a buffer layer which is formed on a sapphire substrate. 

45. A method for producing a gallium nitride group compound semiconductor 
according to claim 37, wherein said buffer layer is formed on said sapphire substrate by using an 
organometallic compound vapor phase epitaxy at a growth temperature lower than that of said 
gallium nitride group compound semiconductor. 
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46. A method for producing a gallium nitride group compound semiconductor 
according to claim 38, wherein said buffer layer is formed on said sapphire substrate by using an 
organometallic compound vapor phase epitaxy at a growth temperature lower than that of said 
gallium nitride group compound semiconductor. 

47. A method for producing a gallium nitride group compound semiconductor 
according to claim 39, wherein said buffer layer is formed on said sapphire substrate by using an 
organometallic compound vapor phase epitaxy at a growth temperature lower than that of said 
gallium nitride group compound semiconductor. 



48. A method for producing a gallium nitride group compound semiconductor 
according to claim 40, wherein said buffer layer is formed on said sapphire substrate by using an 
organometallic compound vapor phase epitaxy at a growth temperature lower than that of said 
gallium nitride group compound semiconductor. 

49. A method for producing a gallium nitride group compound semiconductor 
according to claim 41, wherein said buffer layer is formed on said sapphire substrate by using an 
organometallic compound vapor phase epitaxy at a growth temperature lower than that of said 
gallium nitride group compound semiconductor. 
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50. A method for producing a gallium nitride group compound semiconductor 
according to claim 42, wherein said buffer layer is formed on said sapphire substrate by using an 
organometallic compound vapor phase epitaxy at a growth temperature lower than that of said 
gallium nitride group compound semiconductor. 



51. A method for producing a gallium nitride group compound semiconductor 
according to claim 43, wherein said buffer layer is formed on said sapphire substrate by using an 
organometallic compound vapor phase epitaxy at a growth temperature lower than that of said 
gallium nitride group compound semiconductor. 



52. A method for producing a gallium nitride group compound semiconductor 
according to claim 44, wherein said buffer layer is formed on said sapphire substrate by using an 
organometallic compound vapor phase epitaxy at a growth temperature lower than that of said 



gallium nitride group compound semiconductor. 



v 53. A method for producing a galliyiji nitride gKfup compound semiconductor by an 
organometallic compound vapor phas^pijd&y, copaprising the steps of: 

setting a supplying rate^i silvan (Sj^to gallium (GaVLtfa reaction chamber during said 
vapor phase epitaxy at a d^ired'yaltfe/m a range fromj&fl to 3 as a converted values so as to 



control a conductivity 
desired value, wh 
that an amount 




of said gallyrfh nitride group compound semiconductor at a 
the values obtained from gas flow rates, in case 
allium (Ga) is converted into a flow rate of hydrogen bubbling trimethyl 
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gallium (TMG) at a temperature of -15°C and an amount of said silicon (Si) is converted into a 
flow rate of a gas diluted to 0.86 ppm. / 

54. A method for producing a gallium nitride group compound semiconductor by an 
organometallic compound vapor phase epitaxy, comprising the steps of: 

setting a supplying rate of silicon (Si) to NH3 iri a reaction chamber during said vapor 
phase epitaxy at a desired value in a range from 8.6 A 10" 10 to 2.6 x 10~ 8 , so as to control a 
conductivity (1 /resistivity) of said gallium nitride/group compound semiconductor at a desired 
value. / 

55. A method for producing a gallium nitride group compound semiconductor by an 
organometallic compound vapcfr phase epitaxy, comprising the steps of: 

setting a supplying rate of silicon (Si) to gallium (Ga) in a reaction chamber during said 
vapor phase epitaxy at ayesired^me in a range from 0.1 to 3 as a converted values so as to 
control a carrier conceptrati/Hi of /ai(J gallium nitride group compound semiconductor at a 
desired value, wherar saM valuesrO.l and 3 are the values obtained from gas flow rates, in case 
that an amount of said gallium (Ga) is converted into a flow rate of hydrogen bubbling trimethyl 
gallium (TMG) at a/temperature of -15°G; and an amount of said silipeiftSi) is converted into a 
flow rate of a gas yailuted Xp 0.86 ppm. 

56. / A method for producing a gallium nitride group compound semiconductor by an 
organometallijt compound vapor phase epitaxy, comprising the steps of: 



30256231 VI 



-43- 



setting a supplying rate of silicon (Si) to NH 3 in a reaction chamber during said vapor 
phase epitaxy at a desired value in a range from 8.6 x 10~ 10 to 2.6 x /0" 8 , so as to control a carrier 
concentration of said gallium nitride group compound semiconductor at a desired value. 

57. A method for producing a gallium nitride group compound semiconductor 
according to claim 53, wherein said gallium nitride group compound semiconductor is AlxGai. 
x N(0<x<l). 

58. A method for producing a galliunj nitride group compound semiconductor 
according to claim 54, wherein said gallium lyxride group compound semiconductor is AlxGai. 
X N (0<x<l). 



59. A method for prjrauciijg^a gallium nitride group compound semiconductor 
according to claim 55, wher^fn sai^^llium nitride group compoun^emiconductor is AlxGai. 
X N (0<x<l). 




60. A method for produci ig a gallium nitride group compound semiconductor 
according to claim ^6, wper/in said gallium nitpde group compound semiconductor is Al x Gai 
x N(0<x<l). 



61 . A|rt^th(/d for producing a gallium nitride group compound semiconductor 
according to claim 53/ wherein said gallium nitride group compound semiconductor is GaN. 
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62. A method for producing a gallium nitride group compound semiconductor 
according to claim 54, wherein said gallium nitride group compound semiconductor is GaN. 

63. A method for producing a gallium nitride group compound semiconductor 
according to claim 55, wherein said gallium nitride group compound semiconductor is GaN. 

64. A method for producing a gallium nitride /roup compound semiconductor 
according to claim 56, wherein said gallium nitride group compound semiconductor is GaN. 

65. A method for producing a gallmm Xitride group compound semiconductor 
according to claim 53, wherein said con^cti/ity (1 /resistivity) is not less than 3.3/^cm. 

66. A method for producing /gafllium nitride group compound semiconductor 
according to claim 54, wherein said conductivity (1 /resistivity) is not less than 3.3/^cm. 

67. A method for proaucimg a gallium nitride group compound semiconductor 
according to claim 51L wherein saia conductivity (1 /resistivity) is not less than 3.3/£2cm. 

68. A methoci for producing a gallium nitride group compound semiconductor 
according to claim 58/ whereM said conductivity (1 /resistivity) is not less than 3.3/Ocm. 



69. A method for producing a gallium nitride group compound semiconductor 
according to claim 61, wherein said conductivity (1 /resistivity) is not less than 3.3/^cm. 
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70. A method for producing a gallium nitride group compound semiconductor 
according to claim 62, wherein said conductivity (1 /resistivity) is riot less than 3.3/Qcm. 

71 . A method for producing a gallium nitride grov(p compound semiconductor 
according to claim 55, wherein said electron concentration^ is not less them 6 x 10 I6 /cm 3 . 

72. A method for producing a gallium nitmde group compound semiconductor 
according to claim 56, wherein said electron concentration is not less than 6 x 10 16 /cm 3 . 

73. A method for producWg a ^llmm nitride group compound semiconductor 
according to claim 59, wherein s^id electron concentration is not less than 6 x 10 16 /cm 3 . 

74. A method for producing a gallium nitride group compound semiconductor 
according to claim 60, whereiiysaid^lectron concentration is not less than 6 x 10 16 /cm 3 . 

75. A method/ror producing a gallium nitride group compound semiconductor 
according to claim 53ywherein said conductivity (1/resistivity) is ranging from 3.3/Qcm to 
1.3xl0 2 /Qcm( / / 

76. / iVmethoa for producing a gallium nitride group compound semiconductor 
according to cl4im 54/wherein said conductivity (1/resistivity) is ranging from 3.3/Qcm to 
1.3xl0 2 /Ocm. / 
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77. A method for producing a gallium nitride group compound semiconductor 
according to claim 57, wherein said conductivity (1 /resistivity) is ranging from 3.3/Qcm to 



1.3 x 10 2 /Qcm. 



78. A method for producing a gallium nitride group compound semiconductor 
according to claim 58, wherein said conductivity (1 /resistivity) is ranging from 3.3/Qcm to 
1.3 x 10 2 /ftcm. 

79. A method for producing a gallium/nitride group compound semiconductor 
according to claim 61, wherein said conductivity (Jl /resistivity) is ranging from 3.3/Qcm to 
1.3xl0 2 /ftcm. 

80. A method for pr^ciucing A gallium nitride group compound semiconductor 
according to claim 62, whepein^said c/nductivity (1 /resistivity) is ranging from 3.3/Qcm to 
1.3 x 10 2 /Qcm. 

81 . A n^fhod for pr/5du\:ing a gallium nitride group compound semiconductor 
according to claij/^55, wherejSi said\electron concentration is rangirjg-from 6 x 10 16 /cm 3 to 
3x 10 18 /cm 3 . 

82. // A methoa for producing a gallium nitride group compound semiconductor 
according tjo claim 56,/vherein said electron concentration is ranging from 6 x 10 16 /cm 3 to 
3x 10 18 /cm 3 . 
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83. A method for producing a gallium nitride group compound semiconductor 
according to claim 59, wherein said electron concentration is raiding from 6 x 10 16 /cm 3 to 
3x 10 18 /cm 3 . 



84. A method for producing a gallium nitrid^ group compound semiconductor 
according to claim 60, wherein said electroff concentration is ranging from 6 x 10 16 /cm 3 to 



3 x 10 18 /cm 3 . 



85. A method for p/bducing a gallium nitride group compound semiconductor 
according to claim 63, whe/ein s^idjelecp-on concentration is ranging from 6x10 /cm to 
3 x 10 18 /cm 3 . 



86. A m^thop for pro/ujcing a gallium nitride jgroup compound semiconductor 

/ / / i y ] ft ^ 

according to claiiyf 64/whereija sai<| electron conc^rfration is ranging from 6x10 /cm to 
3 x 10 18 /cm 3 . 

87. / ^ymethofi for producing a gallium nitride group compound semiconductor 
according tq claim 53( wherein said gallium nitride group compound semiconductor is formed 
or above a anffer layer which is formed on a sapphire substrate. 
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88. A method for producing a gallium nitride group corripound semiconductor 
according to claim 54, wherein said gallium nitride group compoj/nd semiconductor is formed on 
or above a buffer layer which is formed on a sapphire substrates 

89. A method for producing a gallium nitride /roup compound semiconductor 
according to claim 55, wherein said gallium nitride grooip compound semiconductor is formed on 
or above a buffer layer which is formed on a sappta/e substrate. 

90. A method for producing e^allmm nitride group compound semiconductor 
according to claim 56, wherein said g^liumr nitride group compound semiconductor is formed on 
or above a buffer layer which is fanned on a sapphire substrate. 



91 . A method for/ttfoducj/filg a gallium nitride group compound semiconductor 
according to claim 57, wherein said gillium nitride group compound semiconductor is formed on 
or above a buffer layer which is/ormep on a sapphire substrate. 



92. A method foi/producing V^alliunyjkfide group compound semiconductor 
according to claim 58, wherein said gallium nitride group compound semiconductor is formed on 
or above a buffay layer Wnich is formed on a sapphire substrate. 



93. /K mettfod for producing a gallium nitride group compound semiconductor 
according to djfaim 5®, wherein said gallium nitride group compound semiconductor is formed on 
or above a buffer layer which is formed on a sapphire substrate. 
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94. A method for producing a gallium nitride group compound semiconductor 
according to claim 60, wherein said gallium nitride group compound semiconductor is formed on 
or above a buffer layer which is formed on a sapphire substrate. 

95. A method for producing a gallium nitride group compound semiconductor 
according to claim 61, wherein said gallium nitride ©roup compound semiconductor is formed on 
or above a buffer layer which is formed on a sappmre substrate. 

96. A method for producing ^gallium nitride group compound semiconductor 
according to claim 62, wherein said gallium nitride group compound semiconductor is formed on 
or above a buffer layer which i/ formed yon a sapphire substrate. 

97. A method for prodAofng a gallium nitride group compound semiconductor 
according to claim 63, wherein sjmq gallium nitride group compound semiconductor is formed on 
or above a buffer layer which is/ foimed on a sapphire substrate, 

98. A method for producing a galliunipimde group compound semiconductor 
according to claim/64, wherein said gallium nitride group compound semiconductor is formed on 
or above a buffet layer which is formed on a sapphire substrate. 

99. /A memod for producing a gallium nitride group compound semiconductor 
according to claim 87, wherein said buffer layer is formed on said sapphire substrate by using an 
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organometallic compound vapor phase epitaxy at a growth temperature lower than that of said 
gallium nitride group compound semiconductor. / 



100. A method for producing a gallium nitride group compound semiconductor 
according to claim 88, wherein said buffer layer is formed>on said sapphire substrate by using an 
organometallic compound vapor phase epitaxy at a grojvth temperature lower than that of said 
gallium nitride group compound semiconductor. 



101 . A method for producing a gallium nitride group compound semiconductor 
according to claim 89, wherein said buffer layer is formed on said sapphire substrate by using an 
organometallic compound vapor ph^e^Srcaxy at a growth temperature lower than that of said 
gallium nitride group compound/s^miccmductor. 



102. A method fipr producing a gz 
according to claim 90, wnerein said buffer 



Ilium nitride group compound ^semiconductor 
1 ayer is formed on said sapphire substrate by using an 
organometallic compound vaprfr phase epitaky at a growth teip^erature lower than that of said 
gallium nitride group compound semiconductor. 



1 03. M method for producing a gallium nitride group compound semiconductor 
according to cfAim 91, wherein said buffer layer is formed on said sapphire substrate by using an 
organometallic compound vapor phase epitaxy at a growth temperature lower than that of said 
gallium nitride group compound semiconductor. 
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104. A method for producing a gallium nitride group compound 1 semiconductor 
according to claim 92, wherein said buffer layer is formed on said sapphire substrate by using an 
organometallic compound vapor phase epitaxy at a growth temperature lower than that of said 
gallium nitride group compound semiconductor. 

105. A method for producing a gallium nitride g^bup compound semiconductor 
according to claim 93, wherein said buffer layer is formed on said sapphire substrate by using an 
organometallic compound vapor phase epitajt^at a growth temperature lower than that of said 
gallium nitride group compound semiconductor. 

1 06. A method for producing a a^ttium nitride group compound semiconductor 
according to claim 94, wherein said buffef layer is formed on said sapphire substrate by using an 
organometallic compound/vapor phaseyepilaxy at a growth temperature lower than that of said 
gallium nitride group ccmpound/sermconductor. 



107. A me/hod fo/t producing ajgallium nitp-de group compound semiconductor 
according to claim £5, wWereifl said buffer laypp'is formed on said sapphire substrate by using an 
organometallic compound vapor phase epitaxy at a growth temperature lower than that of said 
gallium nitride group compound semiconductor. 

108. A methofl for producing a gallium nitride group compound semiconductor 
according to claim 96, Avherein said buffer layer is formed on said sapphire substrate by using an 
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organometallic compound vapor phase epitaxy at a growth temperature lower than that of said 
gallium nitride group compound semiconductor. / 

109. A method for producing a gallium nitride gpoup compound semiconductor 
according to claim 97, wherein said buffer layer is formed on said sapphire substrate by using an 
organometallic compound vapor phase epitaxy at a growth temperature lower than that of said 
gallium nitride group compound semicond^to// 

110. A method for producing a gsfllium nitride group compound semiconductor 
according to claim 98, wherein said buffier layer is formed on said sapphire substrate by using an 
organometallic compound vapefr phas/ epitaxy at a growth temperature lower than that of said 
gallium nitride group comp^n^Semiconductor. 

111. A method tor producing a gallium nitfide group compound semiconductor 
according to claim 19,Avherei/ silicon-containing gas is silane (SilrU). 

112. A mepod for producing a gallium nitride group compound semiconductor 
according to claim/20, wWerein silicon-containing gas is silane (SiH 4 ). 

113. A method for producing a gallium nitride group compound semiconductor 
according to claim 53,|wherein silicon-containing gas is silane (SiH4). 
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114. A method for producing a gallium nitride group compound semiconductor 
according to claim 54, wherein silicon-containing gas is silane £SiH 4 ). 

115. A method for producing a gallium^trid^r group compound semiconductor 
according to claim 55, wherein silicon-containing gas is silane (SiH 4 ). 

116. A method for producing a/gaifium nitride group compound semiconductor 
according to claim 56, wherein silrco^caraaining gas is silane (SiH 4 ). 

Iff I ^ 

117. A method forypr^rciycing ajgallium nitride group compound serpit5onductor 

according to claim 63, whdfretfi /aid election concentration is not lessjh&n 6 x 10 16 /cm 3 . 



118. A meth^d/y/r producing a gallium nitrijie^roup compound semiconductor 
according to claim 64/ ^Herein said electron concentration is not less than 6 x 10 16 /cm 3 .~ 
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